Pretreatment of male guinea pigs by 17-beta-estradiol induces hypersensitivity of beta-adrenoceptors in electrically driven left atria.
It is well known that estrogen can modulate distribution and function of adrenergic receptors in the heart of different species. We reported here gender differences in adrenergic responsiveness of electrically driven guinea pig left atria. Experiments were performed on the guinea pigs divided in four groups: males control (MC), males treated by 17-beta-estradiol (MTE), females control (FC) and females treated by tamoxifen (FTT). After two weeks of treatment, the animals were sacrificed, the left atria were isolated and force of contraction (Fc), velocity of contraction (+dF/dt), velocity of relaxation (-dF/dt) and time to peak contraction (ttp) and relaxation time at 10% of amplitude (tt(10) ) were measured. Apart from significantly lower Fc and longer tt10 in FC (0.97+/-0.12 mN, 233+/-7 ms, respectively) vs. MC (1.66+/-0.3, 176.3+/-18 ms, respectively, n=6, P<0.05), isoprenaline (ISO) and noradrenaline (NOR) (in the presence of prazosine) concentration-response curves were strongly shifted leftward in comparison with male group. Additionally, the maximal effects of. NOR was significantly lower in FC (about 40%) than in MC. Application of 17-beta-estradiol to males and tamoxifen to females guinea pigs confirmed crucial role of estrogen in observed phenomenon. Our results indicate that estrogen not only downregulates beta1-adrenoceptors, but induces its hypersensitivity to catecholamines, at least in guinea pig left atria.